
  	
        Vol. 14, No. 5, 2019

      


  	
        	
              	
                    
                      Download this article
                    

                  
	[image: Download this article ]	For
                  screen
	For
                  printing


            


	  	[image: ]
	[image: ]




              	
              	Recent Issues

	              
                  Volume 19, 3 issues
                          

              
Volume 19
                 
Issue 3, 303–540
                 
Issue 2, 157–302
                 
Issue 1, 1–156
             

              
                  Volume 18, 5 issues
                          

              
Volume 18
                 
Issue 5, 621–764
                 
Issue 4, 427–565
                 
Issue 3, 293–425
                 
Issue 2, 143–291
                 
Issue 1, 1–141
             

              
                  Volume 17, 5 issues
                          

              
Volume 17
                 
Issue 5, 403–501
                 
Issue 4, 297–401
                 
Issue 3, 193–296
                 
Issue 2, 97–192
                 
Issue 1, 1–95
             

              
                  Volume 16, 5 issues
                          

              
Volume 16
                 
Issue 5, 595–696
                 
Issue 4, 389–594
                 
Issue 3, 237–388
                 
Issue 2, 105–235
                 
Issue 1, 1–104
             

              
                  Volume 15, 5 issues
                          

              
Volume 15
                 
Issue 5, 555–633
                 
Issue 4, 435–554
                 
Issue 3, 291–434
                 
Issue 2, 185–289
                 
Issue 1, 1–184
             

              
                  Volume 14, 5 issues
                          

              
Volume 14
                 
Issue 5, 601–770
                 
Issue 4, 449–599
                 
Issue 3, 309–448
                 
Issue 2, 193–308
                 
Issue 1, 1–191
             

              
                  Volume 13, 5 issues
                          

              
Volume 13
                 
Issue 5, 607–714
                 
Issue 4, 421–605
                 
Issue 3, 247–419
                 
Issue 2, 141–246
                 
Issue 1, 1–139
             

              
                  Volume 12, 5 issues
                          

              
Volume 12
                 
Issue 5, 563–722
                 
Issue 4, 353–561
                 
Issue 3, 249–351
                 
Issue 2, 147–247
                 
Issue 1, 1–146
             

              
                  Volume 11, 5 issues
                          

              
Volume 11
                 
Issue 5, 491–617
                 
Issue 4, 329–490
                 
Issue 3, 197–327
                 
Issue 2, 91–196
                 
Issue 1, 1–90
             

              
                  Volume 10, 5 issues
                          

              
Volume 10
                 
Issue 5, 537–630
                 
Issue 4, 447–535
                 
Issue 3, 207–445
                 
Issue 2, 105–206
                 
Issue 1, 1–103
             

              
                  Volume 9, 5 issues
                          

              
Volume 9
                 
Issue 5, 465–574
                 
Issue 4, 365–463
                 
Issue 3, 259–363
                 
Issue 2, 121–258
                 
Issue 1, 1–119
             

              
                  Volume 8, 8 issues
                          

              
Volume 8
                 
Issue 8-10, 385–523
                 
Issue 5-7, 247–384
                 
Issue 2-4, 109–246
                 
Issue 1, 1–107
             

              
                  Volume 7, 10 issues
                          

              
Volume 7
                 
Issue 10, 887–1007
                 
Issue 8-9, 735–885
                 
Issue 7, 613–734
                 
Issue 6, 509–611
                 
Issue 5, 413–507
                 
Issue 4, 309–412
                 
Issue 3, 225–307
                 
Issue 2, 119–224
                 
Issue 1, 1–117
             

              
                  Volume 6, 9 issues
                          

              
Volume 6
                 
Issue 9-10, 1197–1327
                 
Issue 7-8, 949–1195
                 
Issue 6, 791–948
                 
Issue 5, 641–790
                 
Issue 1-4, 1–639
             

              
                  Volume 5, 6 issues
                          

              
Volume 5
                 
Issue 6, 855–1035
                 
Issue 5, 693–854
                 
Issue 4, 529–692
                 
Issue 3, 369–528
                 
Issue 2, 185–367
                 
Issue 1, 1–183
             

              
                  Volume 4, 10 issues
                          

              
Volume 4
                 
Issue 10, 1657–1799
                 
Issue 9, 1505–1656
                 
Issue 7-8, 1185–1503
                 
Issue 6, 987–1184
                 
Issue 5, 779–986
                 
Issue 4, 629–778
                 
Issue 3, 441–627
                 
Issue 2, 187–440
                 
Issue 1, 1–186
             

              
                  Volume 3, 10 issues
                          

              
Volume 3
                 
Issue 10, 1809–1992
                 
Issue 9, 1605–1807
                 
Issue 8, 1403–1604
                 
Issue 7, 1187–1401
                 
Issue 6, 1033–1185
                 
Issue 5, 809–1031
                 
Issue 4, 591–807
                 
Issue 3, 391–589
                 
Issue 2, 195–389
                 
Issue 1, 1–193
             

              
                  Volume 2, 10 issues
                          

              
Volume 2
                 
Issue 10, 1853–2066
                 
Issue 9, 1657–1852
                 
Issue 8, 1395–1656
                 
Issue 7, 1205–1394
                 
Issue 6, 997–1203
                 
Issue 5, 793–996
                 
Issue 4, 595–791
                 
Issue 3, 399–594
                 
Issue 2, 201–398
                 
Issue 1, 1–200
             

              
                  Volume 1, 8 issues
                          

              
Volume 1
                 
Issue 8, 1301–1500
                 
Issue 7, 1097–1299
                 
Issue 6, 957–1095
                 
Issue 5, 837–956
                 
Issue 4, 605–812
                 
Issue 3, 407–604
                 
Issue 2, 205–406
                 
Issue 1, 3–200
             




          



        
	  	[image: ]
	[image: ]




                  	
                        	The Journal

	
  About the journal
	
    Ethics and policies
	
    Peer-review process
	 
	
  Submission guidelines
	
  Submission form
	
  Editorial board
	 
	
  Subscriptions
	 
	
  ISSN (electronic): 1559-3959
	
  ISSN (print): 1559-3959
	 
	
  Author index
	
  To appear
	 
	
  Other MSP journals


                  






[image: ]


        
	  	[image: ]
	[image: ]




      	    
      This article is available for purchase or by subscription. See below.
    

        	
              Experimental and
              numerical study of the dynamic behaviour of masonry circular
              arches with non-negligible tensile capacity
              Alejandra Albuerne, Athanasios Pappas, Martin Williams
              and Dina D’Ayala

            
	
              
                Vol. 14 (2019), No. 5, 621–644
              

            
	
              
                DOI: 10.2140/jomms.2019.14.621
              

            


        	
              Abstract

            
	
Continuous arches and vaults made of cohesive materials with low but nonzero tensile
 strength, such as Roman concrete, are a common feature in historic and monumental
 structures, many of them sited in earthquake-prone regions. The effect of tension
 capacity on the dynamic behaviour of masonry vaulted structures has scarcely been
 studied. We describe a series of shaking table tests on model-scale, continuous
 circular arches of 1m span, with the aims of assessing the effect of tensile capacity on
 mechanism formation, evaluating the structures’ lateral acceleration capacity and
 comparing their performance to that of voussoir arches. While tested arches fail by
 forming a four-link mechanism like the no-tension voussoir arch, significant
 differences in behaviour between continuous and voussoir arches are observed,
 including: differences in hinge positions; higher accelerations required to initiate
 rocking; cracking of material required to form hinges; inability of hinges,
 once formed, to close and move to a different location (travelling hinges).
 Conventional limit analysis, whose basis includes an assumption of zero
 tensile strength, is a suitable analytical tool for voussoir arches, but is shown
 to be inaccurate when applied to arches having a modest tensile capacity.
 The experimental observations are modelled using nonlinear finite elements
 Abaqus/Explicit dynamic analysis algorithm, from commercial software Abaqus
 2017. By applying the concrete damage plasticity numerical material law,
 good agreement is obtained between the tests and the numerical predictions,
 supporting the formation of collapse mechanisms that significantly differ
 from the mechanisms observed for no-tension arches. Finally, the numerical
 model is upscaled to study full-size arches with a span of 4m, obtaining
 results that align with the experimental observations and do not agree with
 observations and models for the no-tension voussoir arch, evidencing the need to
 account for tensile capacity of vaulted structures when assessing their dynamic
 capacity.
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